This paper analyzes the return sensitivity of value and growth stocks to changes of five interest rate proxies. The analysis is based on monthly data over the 2000 to 2014 period for a global sample of 487 listed real estate companies in 24 countries. This rich setting offers substantial heterogeneity in interest rates across time and countries. We find that value stocks are more sensitive to changes in the short-term rate than growth stocks. This is consistent with the theory that investors with a short investment horizon trade-off the high initial yield of value stocks against a lower risk short-term rate. In contrast, growth stocks are more sensitive to changes in the long-term rate, which is consistent with the future cash flows of growth stocks being discounted at a higher rate. We also find that value stocks are more sensitive to changes in the credit yield. Since credit costs have a direct impact on a firm's cost of capital, this result is consistent with risk-based theories of the value premium, which argue that value stocks are riskier, because they tend to have higher leverage and a larger default probability.
Introduction
There is a substantial body of research examining the varying performance characteristics of value stocks and growth stocks. By definition, value stocks are stocks with a low ratio of price to fundamental value, while growth stocks are characterized by a high price relative to their fundamental value. Numerous studies show that value stocks on average outperform growth stocks (the so-called value premium), both for the U.S. (Rosenberg et al., 1985; Fama and French, 1992) and international stock markets (Fama and French, 2012; Asness et al., 2013) . There are two key explanatory approaches for the value premium: First, risk-based explanations (e.g. Davis et al 2000 , Zhang 2005 , Liew and Vassalou 2000 with the assumption of fundamentals, e.g. leverage, size, are causing the average outperformance of value stocks. Second, behavioral based explanations which imply the return anomaly is due to suboptimal investor behavior (e.g. Lakonishok et al., 1994; De Bondt and Thaler, 1985) .
In essence, the risk-based explanations put emphasis on idiosyncratic risk. An alternative further explanation attempt for the value premium are macroeconomic factors linked with systematic risk, e.g. business cycles or monetary policy (e.g. Jensen and Mercer 2002; Hahn and Lee 2006) . Lewellen (1999) argues that in asset pricing models like the CAPM (Sharpe (1964) and Lintner (1965) ,) or the ICAPM (Merton 1973) market return does not completely capture the relevant risk in the economy, and additional factors are required to explain expected returns. To address this issue, Hahn and Lee (2006) extend the three-factor model of Fama and French (1993) by two additional macroeconomic variables. The default spread and the term spread proxy for credit market and the monetary policy conditions. More recently, Lioui and Maio (2014) show that value stocks have higher interest rate risk than growth stocks, suggesting that the value premium can be explained by changes of the monetary policy.
In this paper, we systematically analyze whether and to what extent, the performance of value and growth stocks can be explained by five macroeconomic factors, i.e. different proxies of interest rates and yield spreads. The five factors include changes of the short-term interest rates (STIR), long-term interest rates (LTIR), the term spread (TERM), the corporate bond yield (CBY), and the default spread (DEF). The corresponding research question is: Do the returns of value and growth stocks react differently to changes of various interest rate proxies?
Why are listed real estate companies particularly qualified to analyze the interest rate risk of value and growth stocks? The commonality among previous research is that they separate value and growth stocks according to their book-to-market ratios of equity. Thus, whether explicitly or implicitly, the book value of equity is used as the proxy for a firm's fundamental or intrinsic value. Most academics agree that a firm's intrinsic value is determined primarily by the present value of its future cash flows, which is not necessarily reflected by balance sheet data.
In this study we use a more reliable indicator of intrinsic value, which allows us to better distinguish between value and growth stocks. In particular, we use a global panel of 487 listed real estate companies (REITs and REOCs) in 24 countries over the 2000-2014 period. 3 Owing to their peculiar characteristics, listed real estate companies are particularly well-suited to study the impact of interest rate changes. In particular, there are three obvious channels through which interest rates may impact the stock market returns of listed real estate companies: 1) interest rate changes impact the relative attractiveness of equities compared to other asset classes such as fixed income or the money market, 2) Interest rates impact the prices of the underlying properties of the listed real estate companies, and 3) interest rates have a direct impact on the operating performance, by influencing a firm's costs of debt.
Combined with the ability to reliably distinguish between value and growth stocks, this provides an ideal research setting to learn more about the relationship between the various interest rates and stock market returns.
Our objective is 1) to examine the interest rate sensitivity of value and growth stocks, by using the NAV as the proxy for intrinsic value, and 2) to identify different patterns of sensitivity for various proxies for interest rates and yield spreads of value and growth stocks, both on a global basis.
Our empirical approach is based on a monthly sorting procedure. At the end of each month, we rank all stocks according to their deviations from intrinsic value, as measured by the NAV spread. We then form three portfolios whose returns are observed over the following month, with the focus being on the value portfolio, which is defined as the quintile of stocks with the highest discount to NAV. In order to examine the interest rate sensitivity, we control for interaction effects between the value, middle and growth portfolio and changes of the respective interest rate proxy. Secondly, we control for risk-adjusted returns and include the interaction terms into four-factor models (Carhart, 1997).
We find that value stocks are more sensitive to changes of the short-term interest rate, the corporate bond yield, and the default spread. In contrast, growth stocks are more sensitive to changes of long-term interest rates and the term spread. To the best of our knowledge, this is the first paper to examine the diverging interest rate sensitivities of value and growth stocks in the context of real estate. Furthermore, this is the first paper to address interest rate sensitivities in the context of NAVs in a global setting.
The remainder of this paper is organized as follows. Section 2 reviews the related literature, and introduces our hypotheses. The data is described in Section 3. Section 4 provides methodology and Section 5 the empirical results. Section 6 provides the discussion of results and Section 7 concludes our findings. 4 2 Related Literature and Hypotheses
Value Stocks and Risk
The rationale of the efficient market hypotheses (EMH) of Fama (1970) is that financial markets "at any time 'fully reflect' all available information" (Fama, 1970) including such information as the intrinsic value of a listed company. Shiller (1981) contradicts the EMH finding that a substantial proportion of stock volatility is unexplained by changes of fundamental information (e.g. future dividends). The capital asset pricing model (CAPM) of Sharpe (1964) and Lintner (1965) fails to describe such return anomalies. These anomalies include i.a. that the market portfolio does not entirely explain the relevant risk in the economy to expected returns (Lewellen 1999) such as overreactions to new financial information (De Bondt and Thaler 1985) . Another return anomaly goes back to the work of Rosenberg et al. (1985) and Fama and French (2012) , who find that stocks with high book-to-market ratios of equity have higher returns than those with low ratios (the value premium). Fama and French (1992) address this shortcoming by extending the CAPM by the two additional risk factors size and book-tomarket. They provide evidence that the three-factor model has increasing explanatory power and explains risk in expected returns more precisely.
Regarding the value premium, literature exhibits two key explanatory approaches: First, riskbased explanations (e.g. Davis et al 2000 , Zhang 2005 , Liew and Vassalou 2000 with the assumption that unsystematic stock-specific fundamentals (e.g. leverage, size) are causing the average outperformance of value stocks. The explanation attempt refers to unsystematic risk factors, which are non-diversifiable. Second, behavioral based explanations, which imply the return anomaly is due to suboptimal investor behavior (e.g. Lakonishok et al., 1994; De Bondt and Thaler, 1985) .
A further explanatory approach includes risk-based explanations regarding systematic risk: Macroeconomic factors. The rationale behind this approach is that value stocks are particularly prone to macroeconomic factors and thus produce a risk premium. Lewellen (1999) argues that value stocks are particularly sensitive to changing macroeconomic factors owing to the "distress factor" suggested by Fama and French (1993) . Jensen and Mercer (2002) provide evidence that the monetary policy is an important additional factor in explaining the risk premia of the threefactor model. Hahn and Lee (2006) extend the three-factor model of Fama and French (1993) by two additional macroeconomic variables, based on the proposition that the long-established factors market, size and book-to-market do not fully proxy systematic risk and business cycle fluctuations. The two additional factors are the default spread and the term spread. These yield spreads are commonly used as proxies for credit market and monetary policy conditions. Hahn & Lee (2006) provide evidence that value stocks have higher (positive) loadings on positive changes of the term spread than on growth stocks. Other studies provide evidence that value stocks are related to other macroeconomic state variables: E.g. consumption growth (Kang et al., 2011) 
Interest Rate Sensitivity of Stock Returns
This section will give a brief review of relevant studies in the context of the interest rate sensitivity of stock returns. The analysis of the interest rate sensitivity of stock returns has been subject of numerous studies in the past. Stone (1974) as well as Lloyd and Shick (1977) were the first analyzing the interest sensitivity of stock returns employing a two-index version of the CAPM (market and interest rate terms). Fama and Schwert (1977) demonstrate that monthly changes of short-term interest rates have a negative coefficient for future returns of commons stocks. Several other studies follow a similar methodological approach, concentrating on financial institutions. These studies include inter alia Chance and Lane (1980) , Lynge and Zumwalt (1980) , Flannery and James (1984) or Bae (1990) . Elyasiani and Mansur (1998) follow a time series approach employing a GARCH-M model to analyze the interest rate sensitivity of bank stock returns.
Interest Rate Sensitivity of Listed Real Estate Companies
Beside financial institutions, a substantial amount of studies documented the interest rate sensitivity of listed real estate companies (REITs and REOCs). Chen and Tzang (1988) as well as Allen et al (2000) find that US-REITs are sensitive to changes of long-term interest rates and short-term interest rates in parts of the 1980's and 1990's. Consistent with these findings, Devaney (2001) reports a highly significant and negative coefficient for monthly changes of long-term interest rates in explaining the excess returns of US-REITs between 1978-1998. According to Devaney (2001) , mortgage REITs (MREITs) have a higher interest rate sensitivity than equity REITs (EREITs). He et al (2003) report similar results, i.e. that MREITs are sensitive to changes to all of the seven incorporated interest rate proxies, while EREITs are only sensitive to changes of long-term rates and corporate bond yields. To the contrary, Liang et al (2009) find no significant interest rate risk factor for equity REITs. As with He et al (2003) , Swanson et al (2002) and use a default and term spread as interest rate proxies. Their empirical results reveal that REIT returns are more sensitive to changes of the term spread than to the default spread. In contrast to He et al (2003) , they do not find diverging results for MREITs and EREITs.
The majority of the reviewed studies so far, are limited to U.S. data. The paper of Akimov et al (2015) is one the few studies analyzing global listed real estate markets. However, they are using index level data instead of more precise panel data. Akimov et al (2015) demonstrate the importance of interest rate risk for listed real estate companies. In line with the majority of previous research, they find that short-term and long-term interest rates are significant risk factors in explaining the returns of listed real estate. Lizieri et al (1997) confirm the results of previous research as they find an asymmetric effect of the sensitivity of property company share prices to interest rate changes in the U.S. and U.K.. Amending previous research, they hypothesize that listed real estate companies are affected by interest rate changes on two further levels than merely the stock market. 1. The "underlying direct [real estate] market" level which is represented by net asset value (NAV), appraised on a discounted cash flow basis. As interest rates rise, the capital values of individual properties are depressed. 2. The corporate level of real estate companies is characterized by high leverage and decreasing profits as costs of borrowing increase when interest rates rise. 6 To sum up, most of the studies have in common that their results hold true for 1) REITs, 2) selected continental markets like the U.S., 3) index level data and 4) outdated sample periods. We counter these drawbacks with a rich panel data set focusing on REITs and REOCs in 24 countries with a contemporary sample period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) . The interest rate proxies employed in previous studies can be categorized into three main categories: 1) Short-and long-term interest rates represented by t-bill rates and government bond yields with diverse maturities (e.g. 10 to 15 years), 2) Corporate bond yields, and 3) yield spreads (e.g. default and term spread). The studies have in common that the selection of an interest rates proxy is in most cases inconsistent. Following Akimov et al (2015) the rationale behind the proxy selection is in some way random and the proxies cannot be incorporated into a model simultaneously. To address this issue, we consider the entire set of interest rate proxies in our study. Moreover, we make use of the default and term spread as this allows to simultaneously testing the effect of more than one interest rate proxy in a single model.
Interest Rate Sensitivity of Value and Growth Stocks
Thus far, only few papers distinguish between the interest rate sensitivity of value or growth stocks. Substantial selected studies include Hahn & Lee (2006), Lioui and Maio (2014) and Jensen and Mercer (2002) . Their approaches and findings will be discussed in the following and shape the basis to formulate our hypotheses regarding the sensitivity to changes of five interest rate proxies.
Short-term Interest Rates
In a recent study, Lioui and Maio (2014) employ a macroeconomic asset pricing model and find that value stocks have a stronger interest rate risk than growth stocks. They conclude that interest rate risk is a key factor in explaining the value premium. In their empirical analysis, they find that value stocks load negatively on the monetary factor, represented by the shortterm interest rate 1 and the effective federal funds rate as interest rate proxies. Lioui and Maio (2014) hypothesize that value stocks are more sensitive to unexpected decreases of short-term interest rates. They propose that value stocks face continuing underperformance for years, which is likely to induce negative shocks in their cash flows making them "financially constrained through time". According to Bernanke and Gertler (1995) companies under distress are especially sensitive since increasing interest rates directly reduce cash flows as debt expenses rise.
We argue that another key subject in the context of the return sensitivity of different interest rate proxies is the concept of relative attractiveness amongst asset classes. Investors, who are willing to buy short-term bonds, might pursue a short-term investment horizon. Due to their larger price-to-earnings ratios, value stocks have higher dividend yields. When short-term interest rates fall, short-term investors might reallocate their funds to value stocks since they generate higher (dividend) yield income in the short run. We thus formulate our first hypothesis regarding the sensitivity to changes of short-term interest rates as follows: 1 I.e. 3-month T-bill rate Hypothesis 1: The risk-adjusted returns of value stocks are more sensitive to changes of short term interest rates than the risk-adjusted returns of growth stocks.
Long-term Interest Rates and the Term Spread
According to Campell and Viceria (2001) , long-term bonds are held by risk-averse investors with a long-term investment horizon seeking stable cash flows and a term premium over shortterm bonds. REITs have long been praised as a bond-like investment, due to their high cash flow stability. The research question which we seek to answer in this paper is the following: Are value REITs or growth REITs more sensitive to changes in the long term rate?
Changes in long-term interest rates tend to be accompanied by changes in future expectations. In particular, growth stocks are valued based on future cash flow expectations. Increasing longterm interest rates result in higher discount rates (Thorbeke 1997). Thus, future cash flows are discounted at higher rates, which over-proportionally affects the market values of growth stocks. Hence, the returns of growth stocks should be more sensitive to changes in the long term interest rate, than the returns of value stocks. We formulate our second hypothesis accordingly:
Hypothesis 2: The risk-adjusted returns of growth stocks are more sensitive to changes of long term interest rates than growth stocks.
Similarly, a widening term spread, i.e. the difference between long-term and short-term interest rates, increases the relative attractiveness of value stocks over growth stocks. Hence, growth stocks should also be more sensitive to changes of the term spread than growth stocks.
Corporate Bond Yields and the Default Spread
Corporate bonds represent one important form of debt financing for real estate companies. He et al. (2003) find that changes of high-yield corporate bonds have the strongest explanatory power in explaining the returns of U.S. REITs in contrast to other interest rate proxies. Increasing corporate bond yields cause an increase of the cost of debt and thus have a negative impact on the corporate performance (corporate level). Hahn and Lee (2006) argue that value stocks tend to be higher leveraged than growth stocks. Thus, increasing corporate bond yields should lead to negative returns as the cost of capital increases (a similar argument is made by Bernanke and Gertler, 1995) . Thus, we formulate our third hypothesis as follows:
Hypothesis 3: The risk-adjusted returns of value stocks are more sensitive to changes in corporate bond yields than growth stocsk.
Related to the corporate bond yield is the default spread, which is defined as the difference between the corporate bond yield and the long term interest rate. Fama and French (1989) argue that the default spread is an indicator for long-term business conditions and associated with high expected returns near business cycle busts, and low expected returns near booms. Hence, value stocks should also be more sensitive to changes in the default spread than growth stocks. 8 3 Data and Descriptive Statistics
Sample Description
Our sample is based on the FTSE EPRA/NAREIT Global Real Estate Index, which is comprised of listed companies with "relevant real estate activities." Four ground rules regarding the constituent underlying REOCs and REITs ensure sufficient index quality: 1) a minimum free-float market capitalization, 2) minimum liquidity requirements, 3) a minimum share of EBITDA (>75%) from relevant real estate activities 2 , 4) publication of audited annual accounting reporting in English. 3 The sample period for the analysis is 2000:03 to 2014:05. To avoid survivorship bias, we consider historic changes of the index constituent composition in every month of the period. Our final sample consists of 487 stocks from 24 countries including 345 REITs and 142 REOCs. The advantages of panel data are inter alia increasing degrees of freedom, weakening of multicollinearity, construction of more realistic behavioral models and obtaining more precise estimates of micro relations (Hsiao 2014).
Construction of value and growth stock portfolios
In order to construct the value and growth stock portfolios we sort stocks according to their price deviation from NAV. In this regard, the NAV per share (or the book value of equity) is calculated by dividing Datastream's "common equity" by "number of shares." The discount to NAV is calculated based on the "unadjusted share price" as reported by Datastream. As stocks may also trade at a premium to NAV, we name our sorting criteria NAV spread:
The major shortcoming of constructing the global value portfolio on the (absolute) NAV spread is that the global value portfolio can be overly exposed to country risk. For example, if a country is trading at depressed levels relative to other countries, the global value portfolio may still include growth stocks of the discount country. Thus, the interpretation of the results may be ambiguous. To avoid this shortcoming, we sort stocks according to the relative NAV discount of stock i with respect to the average NAV discount of country j in a given month t:
We sort the sample based on month-end data and construct three ranking portfolios. Then we observe the total returns of the portfolios as reported by Datastream over the following month. The quintile with the highest discount to NAV forms the value portfolio (P1), the middle portfolio (P2) and the quintile of stocks with the highest NAV premiums the growth portfolio (P3). All portfolios are equally weighted. We do not consider value-weighted returns as our sample size is relatively small, and value-weighting would put non-essential emphasis on the performance of individual stocks. To ensure that the results are not biased by exchange rate fluctuations, all returns are denominated in local currencies. Note, that in contrast to the majority existing asset pricing studies, we follow a monthly sorting procedure, based on Table 1 contains some summary statistics on returns and (relative) NAV Spreads for our global sample over the 2000:03 to 2014:05 period. The table includes subpanels for the statistics of the three portfolios value, middle and growth (Panel A-C). Panel D includes the summary statistics for the total sample and the five interest rate proxies. On average monthly return of value stocks (1.44%) is notably higher than the average return of growth stocks (0.80%) indicating a value premium. However, the standard deviation reveals that value stocks are riskier than growth stocks, which is in line with previous research (e.g. Rosenberg et al. 1985) . On average, the total sample performed on average by 1.07% per month (13.60% p.a.). The total sample traded at an average discount to relative NAV of -0.03.
Summary Statistics
The summary statistics of the five interest rate proxies are in line with economic intuition. On average, long-term interest rates are higher than short-term rates by 0.08% per month. Although, long-term rates have the least risk as measured by monthly volatility. Corporate bonds outperform both, the short and the long-term interest rate, however the corporate bond yield is also associated with the highest risk. French's data library provides regional factors in USD for "Asia Pacific ex Japan," "Europe," "Japan," and "North America," so we convert the regional USD returns into local currency returns for the respective countries. RM, SMB, HML and WML are not limited to the subsector of listed real estate. We do so to reflect the original rationale of the Carhart four-factor model, which implies that the risk factors are marketwide and are not industry-specific proxies for not diversifiable factor risk. As we follow an international approach, it seems straightforward to use global RM, SMB, HML and WML factors.
To test Hypotheses 1-3 we also directly control differences in regarding the interest rate sensitivity of value and growth stocks by reducing the entire sample to value and growth stocks and performing the following panel regression model:
The sign and significance of the coefficient 6  in equation (6) indicates whether value stocks are more or less sensitive than growth stock to changes of the five interest rate proxies. We use panel regressions with fixed effects to empirically test our hypotheses.
Empirical Results
Tables 3 to 7 contain the regression results for our five interest rate proxies (STIR, LTIR, CBY, DEF, and TERM), which are used to test our Hypotheses 1 to 3. The tables are structured as follows: Model (1) is the base model, which estimates the general impact of the respective interest rate proxy. The following three models extend the base model by interaction terms for the value (model 2), middle (model 3), and growth portfolio (model 4). Model (5) simultaneously includes interaction terms for all three portfolios. Finally, model (6), directly test between differences in the interest rate sensitivity of value and growth stocks, by excluding the middle portfolio. Hence, our empirical evidence is based on the interaction term between the respective interest rate proxy and the value indicator variable. Table 3 contains the results for short-term interest rates (STIR). Model (1) shows, as expected, that the returns of real estate stocks are negatively related to changes in the short term interest rate in general. In model (2) the coefficient for the value portfolio interaction term is negative and significant at the 1% level. This result indicates that value stocks are more sensitive and negatively related to changes of STIR than stocks being in the middle and growth portfolio. After including the three portfolio interaction terms and the referred dummy variables, the results of the aggregate model (5) reveals that value stocks are associated with a more negative coefficient (-5.38 ) than growth stocks (-3.37).
To which extent are value stocks more sensitive to an increase in STIR? The regression results in model (6) are based on a reduced sample, which merely consists of stocks in the value and growth portfolio. Thus, the coefficient for the interaction term of the value portfolio reveals the return difference between value and growth. For the interaction term between value and STIR the coefficient is -2.24 and significant at the 1% level. That is, in the event of an increase of ∆STIR by 100 basis points, the decrease of return for value stocks is on average by -2.24 pps larger than for growth stocks (ceteris paribus).
In summary, the Table 3 results are consistent with Hypothesis 2, i.e. the risk-adjusted returns of value stocks are more sensitive to changes of the short term rates than growth stocks. Table 4 contains the regression results for long-term interest rates (LTIR). The related Hypothesis 2 states that the risk-adjusted returns of growth stocks are more sensitive to longterm interest rates changes, than those of value stocks. The regression results shown in Table 4 differ considerably from those in Table 3 , which is consistent with hypotheses 1 and 2, which predict diverging interest rate sensitivities for value and growth stocks depending on the chosen interest rate. In model (2) the coefficient for the value portfolio interaction term is positive and significant at the 1% level. In contrast, models (3) and (4) reveal that the middle and growth portfolio are more sensitive to changes in the long term rate, i.e. when the long term rate increases, the returns of these stocks tend to fall more than those of value stocks. The results shown in model (6) are consistent with hypothesis 2. The interaction term between value and LTIR is positive (3.04) and significant at the 1% level. That is, in the event of an increase of ∆LTIR by 100 basis points, the decrease of return for value stocks is on average by 3.04 pps smaller than for growth stocks (ceteris paribus). Table 5 reports the results for changes of the term spread (TERM). Overall, the results are in line with the Table 4 results. Value stocks are associated with a positive coefficient (2.07) while the coefficient for growth stocks is negative (-1.57 ). This result is in line with Hahn and Lee (2006) who report a (positive) loading for value stocks to changes of the term spread. Model (6) shows that the coefficient of the interaction term between value and ∆TERM is positive (3.54) and significant at the 1% level. That is, in the event of an increase of ∆TERM by 100 basis points, the decrease of return for value stocks is on average by 3.45 pps smaller than for growth stocks (ceteris paribus). Table 6 contains the regression results for the corporate bond yield. The comparison of the marginal interest rate sensitivities in models (2) to (4) suggests that value stocks suffer the most when the corporate bond yield increases. This result is supported by model (6). The interaction term of value and CBY in model (6), reveals that the difference in return sensitivities between value and growth is -3.54 and significant at the 1% level. That is, in the event of an increase of ∆CBY by 100 basis points, the decrease of return for value stocks is on average by -3.54 pps larger than for growth stocks (ceteris paribus). This finding is consistent with hypothesis 3 and may be explained by the fact that value stocks tend to be higher leveraged than growth stocks and thus more prone to increasing cost for bond financing. Table 7 contains the results for default spread (DEF) which are similar to CBY. However, results of the model (6) regression reveal that the return difference for changes of ∆DEF is even larger (-4.19 ) and significant at the 1% level than for ∆CBY. Hahn and Lee (2006) argue that an increasing default spread (DEF) is commonly interpreted as an indicator for "the market's expectation of worsening credit market conditions". Thus, the results confirm our Hypothesis 3 that increasing corporate bond yields and default spread cause an increase of the cost of debt. Thus, the increase has a stronger negative impact on the corporate performance (corporate level) and as a result the returns of value stocks.
Conclusion
The aim of this study was to examine the diverging interest rate sensitivities of value and growth stocks. Using a global sample of real estate stocks and five interest rate proxies, we provide new insights into the relationship between interest rate changes and the returns of stocks with fundamentally different characteristics. In particular, the following results stand out:
First, value stocks are more sensitive to changes of short term interest rates. Due to their low ratio of price-to-fundamental value, value stocks promise higher initial yields than growth stocks. When short term interest rates rise, income-oriented investors tend to remove their funds from risky assets and reinvest in the meanwhile higher-yielding risk-free rate.
Second, growth stocks are more sensitive to changes in the long term rate. This is consistent with the future cash flows of growth REITs being discounted at a higher rate. In contrast, the more front-loaded cash flows of value REITs are less strongly affected by higher discount rates. 13 Third, value stocks are more sensitive to changes in the corporate bond yield. Credit costs have a direct impact on a firm's cost of capital. Since value stocks tend to use more leverage, they are also more than proportionally affected by higher bond rates compared to growth stock. Furthermore, our results support the "macroeconomic risk story", which states the value premium anomaly is related to value stocks having larger interest rate risk than growth stocks (Lioui and Maio, 2014). The interest rate sensitivity of value and growth stocks is measured by interacting the monthly changes of LTIR with the respective dummy variable for each portfolio. Models (1) to (5) are estimated based on the full sample while model (6) is estimated based on a sample reduced to P1 and P3 in order to control for the direct relationship between value and growth stocks. RM, SMB, HML and WML represent the four-factor-model control variables. The models are estimated using panel regressions with effects. t statistics are in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. the middle portfolio and P3 the growth portfolio constructed according to NAV spread in the previous month. The interest rate sensitivity of value and growth stocks is measured by interacting the monthly changes of TERM with the respective dummy variable for each portfolio. Models (1) to (5) are estimated based on the full sample while model (6) is estimated based on a sample reduced to P1 and P3 in order to control for the direct relationship between value and growth stocks. RM, SMB, HML and WML represent the four-factor-model control variables. The models are estimated using panel regressions with effects. t statistics are in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. The interest rate sensitivity of value and growth stocks is measured by interacting the monthly changes of CBY with the respective dummy variable for each portfolio. Models (1) to (5) are estimated based on the full sample while model (6) is estimated based on a sample reduced to P1 and P3 in order to control for the direct relationship between value and growth stocks. RM, SMB, HML and WML represent the four-factor-model control variables. The models are estimated using panel regressions with effects. t statistics are in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. This table contains the regression results in terms of the return sensitivity of value and growth stocks to monthly changes of the Default Spread (DEF). The dependent variable is the monthly total return in excess of the risk-free rate of 487 global listed real estate stocks in the 2000:03 to 2014:05 period. P1 represents the value portfolio, P2 the middle portfolio and P3 the growth portfolio constructed according to NAV spread in the previous month. The interest rate sensitivity of value and growth stocks is measured by interacting the monthly changes of DEF with the respective dummy variable for each portfolio. Models (1) to (5) are estimated based on the full sample while model (6) is estimated based on a sample reduced to P1 and P3 in order to control for the direct relationship between value and growth stocks. RM, SMB, HML and WML represent the four-factor-model control variables. The models are estimated using panel regressions with effects. t statistics are in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01.
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